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We conducted a study designed to assess implementation of the classwide peer tutoring program
and the relationship between implementation variation and student outcome. A clinical replication
design was used. Five volunteer elementary teachers were trained to implement the program; their
implementation was monitored for 19 consecutive weeks during 1 school year. Overall, the results
indicated that specific variations in program implementation were associated with students' responses
to treatment. It was also demonstrated that different teachers' applications of the program produced
differential levels of student outcome. Implementation factors related to lower spelling achievement
were (a) reduced opportunities to receive program sessions, (b) reduced probabilities of students'
participation in program opportunities, (c) too many students assigned unchallenging spelling words,
and (d) reduced rates of daily point earning reflecting lower levels of spelling practice during tutoring
sessions. The implications of these findings and methods of preventing these implementation
problems are discussed in the context of quality assurance and social validity.
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The relationship between treatment effectiveness
and the strength and fidelity of treatment imple-
mentation has become an important issue in recent
years (Carta & Greenwood, 1989; Peterson, Ho-
mer, & Wonderlich, 1982; Yeaton & Sechrest,
1981). Strength of treatment has been described
as the intensity of the treatment agent (e.g., drug
dosage, duration of treatment), whereas fidelity of
treatment reflects the extent to which a treatment
protocol is accurately implemented (Yeaton & Se-
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chrest, 1981). Variable implementation may di-
minish treatment effectiveness (e.g., Paine & Bel-
lamy, 1982) and, in extreme cases, lead to treatment
failures (e.g., Slavin, 1986; Stallings & Krasavage,
1986).

Important to successful large-scale dissemination
of specific behavioral procedures has been the de-
velopment of methods for assessing and analyzing
the implementation of treatment agents, such as
dassroom teachers, so that treatment problems can
be quickly and correctly diagnosed and appropriate
corrective advice provided and implemented. A case
in point has been the dasswide peer tutoring pro-
cedure (Greenwood, Delquadri, & Carta, 1988)
and its use in the public schools.

Classwide peer tutoring (CWPT) is a well-spec-
ified intervention in which tutor-tutee pairs work
together on a dasswide basis (Delquadri, Green-
wood, Stretton, & Hall, 1983; Maheady & Harper,
1987). The program was developed over a series
of single-subject and experimental-control group
studies between 1981 and 1989 in which the pro-
gram was validated, components refined, and rep-
lications extended to different subject areas, student
populations, and ages (see reviews by Delquadri,
Greenwood, Whorton, Carta, & Hall, 1986;
Greenwood, Carta, & Hall, 1988; Greenwood,
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Delquadri, & Hall, 1984; Greenwood, Maheady,
& Carta, 1991). Briefly, when used to teach spell-
ing, CWPT involves (a) weekly spelling word lists
to be tutored, (b) new partners each week, (c)
partner pairing strategies, (d) two teams competing
for the highest point total, (e) tutee point earning
contingent on correct responding, (f) tutors pro-
viding immediate error correction, (g) public post-
ing of individual and team scores, and (h) social
reward for the winning team (Greenwood, Del-
quadri, & Carta, 1988).

Teachers organize the academic content to be
tutored into daily and weekly units and prepare
materials for tutors and tutees to be used within
the CWPT format. At the beginning of each week,
all students in a dass are paired for tutoring and
these pairs are assigned to one of two competing
teams. Tutoring occurs simultaneously for all tutor-
tutee pairs involving all members of the dass. This
arrangement allows the dassroom teacher to su-
pervise and monitor students' responding (Green-
wood, Carta, & Kamps, 1990). Tutees earn points
for their team by responding correctly to the tasks
presented to them by their tutors. Based on point
totals, a winning team is determined daily and
weekly. Tutor and tutee roles are highly structured
to ensure that tutees receive rapid response trials in
a consistent format and that tutors apply a standard
error-correction procedure (e.g., Delquadri et al.,
1983; Kohler & Greenwood, 1990).

For the small- and large-scale studies reporting
the effectiveness ofCWPT (Delquadri et al., 1986;
Greenwood, Carta, & Hall, 1988; Maheady &
Harper, 1987; Maheady, Sacca, & Harper, 1988),
researchers reported that teachers and students
sometimes varied standard implementation proce-
dures. These variations induded reduction in the
number of CWPT sessions implemented per week
(Dinwiddie, Terry, Wade, & Thibadeau, 1982;
Greenwood, Delquadri, & Hall, 1989), reduction
in the proportion of the dass participating in CWPT
sessions (Greenwood et al., 1989), addition, omis-
sion, and/or substitution of component procedures
(Greenwood, Dinwiddie, et al., 1984; Greenwood,
Maheady, & Carta, 1991; Kohler & Greenwood,
1990), provision of less-than-optimal material to
be learned (Greenwood et al., 1987), and reduction

in the fidelity of tutor-tutee interactions (Kohler
& Greenwood, 1990; Kohler, Richardson, Mina,
Dinwiddie, & Greenwood, 1985; Maheady &
Harper, 1987). Because of these variations, the
academic gains made by students in some CWPT
programs may not have been optimal (e.g., Green-
wood et al., 1989; Harper, Mallette, Maheady, &
Clifton, 1990).

Based collectively on these observations and the
continuing need for behavior analysts to conduct
analyses of students' academic performance (Sulzer-
Azaroff & Gillat, 1990), this investigation was
designed to improve our assessment of CWPT im-
plementation. To improve our consulting advice to
teachers, we sought to improve our knowledge of
natural implementation variations associated with
less-than-optimal student outcome in CWPT. We
also sought a basis for further experimental research
on the implementation process, induding why
CWPT may break down and what components are
more vulnerable. After assuring that CWPT was
initially taught and implemented according to its
published standards (Greenwood, Delquadri, &
Carta, 1988), the following empirical questions
were addressed:
To what extent were differences in students'

CWPT outcomes, when defined by success and
failure criteria, related to differences in implemen-
tation of CWPT? And, for success and failure stu-
dent groups specifically, (a) what was the weekly
opportunity to receive the CWPT program relative
to program standards, number of sessions actually
conducted, and number of sessions actually partic-
ipated in by students (strength of treatment)?; (b)
was the difficulty of the spelling words to be learned
in CWPT each week set correctly according to
program standards (fidelity of treatment)?; and (c)
was the quality of tutor-tutee interactions within
CWPT, as measured by point earning rates, in line
with program standards (fidelity of treatment)?

METHOD

Participants, Setting, and Subject Matter
Five elementary school teachers (1, 2, 3, 4, and

5), 1 student teacher supervised by Teacher 3, and
their students participated during the 1989-1990
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school year. Teacher 5 was a long-time CWPT user
and had participated in previous CWPT research
studies (e.g., Delquadri et al., 1983; Greenwood
et al., 1989). The other 4 teachers had heard about
the program from other teachers at the school.
These teachers, who volunteered to be trained in
CWPT procedures, also agreed to allow researchers
to visit the dassroom and observe their implemen-
tation. They each received $100.00 for their par-
ticipation.

All dasses were located in the same inner-city
school that served students from low socioeconomic
levels. Because of the number of disadvantaged
students, the school qualified for supplementary
federal funding under the Education Consolidation
and Improvement Act of 1981. These resources
were used to provide a special compensatory edu-
cational program for any student with an academic
delay defined by scores below the 49th percentile
on a standardized achievement battery. As a result,
students could attend a resource room where they
were taught reading and mathematics by a special
Chapter I teacher for as long as 2 hr per day.

The dasses contained 19, 21 (Grade 2), 24, 23
(Grade 4), and 21 (Grade 5) students, respectively.
The students attended the regular education pro-
gram wherein the study took place during their
regular spelling instruction. Teachers employed the
Harcourt-Brace spelling curricula.

Design
A nonexperimental, multimeasure, clinical rep-

lication design was used (Barlow, Hayes, & Nelson,
1984; Greenwood et al., 1987). A clinical repli-
cation is differentiated from a direct or systematic
replication in its focus on the replication of a well-
defined treatment procedure with a large number
of participants for the purpose of establishing the
generalizability of its effectiveness in an applied
setting (Barlow et al., 1984). The design is ap-
propriately applied following a series of earlier stud-
ies focused on technique building as a means of
exploring instances of nonimprovement in relation-
ship to variations in treatment implementation and/
or subject characteristics. The design is used to
generate hypotheses for future experimental study

concerning specific implementation conditions as-
sociated with subjects' failure to achieve the ex-
pected treatment outcome (Barlow et al., 1984).
This goal of hypothesis generation is somewhat
similar to the usual testing phase in a functional
analysis design, whose purpose is to explore the
effects of alternative environmental conditions on
an aberrant behavior prior to conducting the actual
experimental analysis (cf. O'Neill, Homer, Albin,
Storey, & Sprague, 1990).

In the present study, we defined students' weekly
spelling achievement in the tutoring program in
terms of four conditions that reflected key program
standards. These standards reflected the appropri-
ateness of the material to be learned prior to tu-
toring and mastery of the material after tutoring.
Thus, students were counted members of the suc-
cess group (SUC) during a week in which they both
(a) were challenged by the material to be learned
(pretest less than 40%) and (b) had mastered 80%
or more of the material at week's end (Greenwood,
Delquadri, & Carta, 1988). These particular criteria
were based on prior research (e.g., Greenwood,
Delquadri, & Hall, 1984). They ensured the spell-
ing words chosen for the week were appropriately
difficult for most students, and they provided ev-
idence of an adequate implementation of CWPT.

Three remaining groups (challenged/undermas-
tery, underchallenged/mastery, and underchal-
lenged/undermastery) also were defined in terms
of direct relationships to implementation factors
and program standards. Each of these groups, how-
ever, represented some deviation from program
standards. For example, students qualified for the
challenged/undermastery group (C/UM) during a
week in which they were provided spelling words
of appropriate difficulty but failed to achieve at
least 80% at posttest. Prior experience indicated
that these students had very likely encountered low-
strength and/or low-quality tutoring (e.g., Green-
wood, Dinwiddie, et al., 1984; Harper et al., 1990).

Students qualified for the underchallenged/mas-
tery group (UC/M) in a week in which they were
provided with spelling words that were too easy,
as measured by a pretest score exceeding 40% cor-
rect, and who scored at least 80% by the posttest.
This outcome meant that students' posttest achieve-
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ment gain had been reduced due to floor and ceiling
effects (Greenwood et al., 1987).

The underchallenged/undermastry group (UC/
UM) represented the combination of spelling items
that were too easy (i.e., greater than the 40% pretest
standard) and failure to reach the 80% posttest
standard. In this case, students' weekly outcomes
may have been reduced by ceiling effects and/or
reductions in the strength or lowered fidelity of
CWPT.

Measurement Model
Multiple measures ofstudents' performance dur-

ing CWPT and of teachers' program implemen-
tation were employed to reflect student achievement
as well as strength and fidelity oftreatment. Student
achievement measures included weekly spelling pre-
and posttests. Strength of treatment was assessed
in terms of (a) the weekly opportunity to receive
CWPT and (b) each student's actual presence and
participation in CWPT sessions. Fidelity of treat-
ment was assessed in terms of (a) a CWPT pro-
cedural checklist, (b) points earned by students
during daily sessions, and (c) tutor-tutee procedural
calibration probes.

Student achievement. Students' spelling
achievement was assessed using 20-item pre- and
posttests reflecting the material to be learned in a
week as in prior studies (Greenwood, Dinwiddie,
et al., 1984; Greenwood et al., 1987). Teachers
dictated the words to be spelled, one at a time,
and students attempted to write them. The tests
were corrected by the teachers and scored in terms
of percentage correct. The reliability of these tests
has been high in prior studies. For example, Pearson
rs of 0.88 and 0.97 between teacher and consultant
scoring of the same tests with no significant differ-
ences between spelling test mean scores were re-
ported for 2 separate years (Greenwood et al., 1987).

Strength ofCWPT treatment. The opportunity
for students to receive CWPT and students' par-
ticipation in these opportunities were monitored.
The number of daily sessions implemented per week
and for which data (i.e., points earned) were avail-
able for at least 1 student defined the occurrence
of a CWPT opportunity. The possible number of

CWPT opportunities ranged from zero to four per
week. A CWPT opportunity that was actually at-
tended and participated in by a specific student was
defined as CWPT participation. It reflected CWPT
sessions missed by individual students due to ab-
sences or assignment to other instruction (e.g.,
Chapter I). Participation was indicated by an in-
dividual student's tutoring data (e.g., points earned)
on a specific day when a session had been held.
The probability of CWPT participation was com-
puted by dividing the weekly rate of CWPT par-
ticipation by the weekly rate of CWPT opportu-
nities. Because the evidence for CWPT opportunities
and participation was a permanent product record
on students' point charts, reliability was assumed
to be 100%.

Fidelity of CWPT treatment. The three-cate-
gory CWPT procedural checklist developed in prior
research (Greenwood et al., 1987, 1989) was used
to certify each teacher as trained (Week 4) and to
assess maintenance of the quality of their dassroom
implementation of the CWPT program (Week 18).
In prior research, teachers achieved fidelity per-
centage means of 82.7% (Year 1) and 90.6% (Year
2) with a range of 57% to 97% over all checks
(Greenwood et al., 1987).

The checklist was administered to each teacher
by project staffmembers unannounced on randomly
selected days. Items on the checklist were scored as
either present or absent in terms of three imple-
mentation categories. These were (a) presence of
CWPT materials (7 items), (b) teacher use ofCWP
procedures in correct sequential order (15 items),
and (c) the tutoring interactions of a randomly
selected pair, also in sequential order (14 items).
Adequate implementation was defined by a com-
posite score of 85% or higher on this checklist.

The number of points each student earned dur-
ing a tutoring session and reported to the teacher
during daily sessions was used as an index of tu-
toring fidelity. Reliabilities on point earning and
point reporting have ranged from 88.0% to 98.0%
based on percentage agreement statistics (Maheady
& Harper, 1987). Prior research indicated that stu-
dent point earning during individual CWPT ses-
sions was a valid indicator of spelling practice (i.e.,
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the number ofword trials completed and corrected).
It is also a global indicator of the number of dif-
ferent spelling words practiced during tutoring ses-
sions (e.g., Greenwood, Dinwiddie, et al., 1984;
Kohler & Greenwood, 1990; Maheady & Harper,
1987). Higher point totals reflected completion of
more word trials and practice distributed across
more spelling words.

Tutor-tutee procedural calibration probes were
made ofthe core tutor-tutee behaviors (e.g., Kohler
& Greenwood, 1990) when point earning data
(e.g., outliers) suggested a problem. The probes
were designed to assess and diagnose the problem
in terms of a specific breakdown in the core tutor-
tutee behaviors. Observed in real time were the
number of spelling words actually presented to and
attempted by tutees, the words correctly written,
the words written in error and accurately corrected
by the tutor, and the number of points actually
earned and reported to the teacher after the session.

These probes were conducted during 2 weeks
with 6 students in Class 5. Probes were necessary
because of impossibly high point totals for 3 stu-
dents and the failure of 3 other students to increase
their low point totals over days in the week. In
prior research, reliability on core CWPT tutoring
behavior probes averaged 97%, ranging from 64%
to 97% (Kohler & Greenwood, 1990).

The spelling pre- and posttests, CWPT oppor-
tunities, CWPT participation, and point earning
measures were collected by the dassroom teachers
using the standard data collection procedures de-
scribed in the CWPT manual (Greenwood, Del-
quadri, & Carta, 1988). Each day these data were
compiled into a dassroom data base using a lap-
top computer data entry program developed spe-
cifically for this purpose (i.e., the CWPT Support
Program; Greenwood, Finney, Terry, & Arreaga-
Mayer, 1990). Each week's CWPT implementa-
tion data were uploaded to an IBM-PC® com-
patible desk-top computer by the investigators and
accumulated for statistical analysis. The procedural
checklist and calibration probes were conducted by
project staff members and entered in another data
base.

Available for analysis after 19 weeks in each

dass were 288, 318, 306, 305, and 253 weekly
records for each student for Teachers 1, 2, 3, 4,
and 5, respectively, or a total of 1,462 records for
110 students, when reduced by missing data (i.e.,
110 students x 19 weeks is equal to 2,090 records
compared to 1,462. The difference of 628 records
represents the effects of incomplete data.).

Reliability
The traditional indices of agreement and reli-

ability were not assessed in the current study for
reasons related to the purposes of the research.
Because our goal was to observe CWPT program
variation over time under natural conditions, reli-
ability checks were not used in an effort to reduce
any unanticipated positive effects of such checks on
teachers' maintenance of program quality (e.g.,
Hartmann & Wood, 1982). Furthermore, formal
reliability checks in the context of the program's
usual dassroom operation do not occur and rep-
resent an additional research requirement.

However, to ensure continuity with prior re-
search, all measures in the present study were cal-
ibrated against dass means and ranges for the same
measures in past research. None exceeded these
expected parameters. All measures employed in the
study had been previously validated and found
reliable in earlier experimental research studies (e.g.,
Greenwood, Dinwiddie, et al., 1984; Greenwood
et al., 1987; Kohler & Greenwood, 1990; Ma-
heady & Harper, 1987).

Procedures
A field trial ofCWPT was conducted in a single

school. The aim was to monitor teachers' variations
in implementation under natural conditions as the
program became part of the total set of practices
and procedures employed at the school. After train-
ing teachers and students to implement the program
according to usual standards, minimal efforts were
made to furher influence, improve, or shape the
directions of the program over time.
CWPT teacher training. Project staff members

trained the teachers to implement the CWPT pro-
cedures during December. Implementation oc-
curred immediately thereafter through May. Teach-
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ers initially read a CWPT program manual that
described the procedures (Greenwood, Delquadri,
& Carta, 1988) and then discussed with their con-
sultant-trainer the necessary changes to be made in
current dassroom practices (e.g., Maheady, Harper,
Mallette, & Winstanley, 1991). They also learned
to use the CWPT support program for data entry
purposes.

The program standard requires CWPT sessions
to be conducted four times per week for two 10-
min tutoring sessions per day, Monday through
Thursday; all teachers agreed to implement this
schedule. Friday is used for pre- and posttesting.
After the necessary planning and preparation of
materials, staff members assisted the teachers in
initiating the program in their classrooms.

The spelling words used in the program were
derived from the school's scope and sequence goals
as well as the grade-level spelling and reading cur-
riculum. Teachers prepared 20-word lists, one for
each week, in a sequence compatible with their
plans for teaching it.

Throughout the study, project staff members
picked up weekly data and responded to any prob-
lems expressed by teachers. Project staff members
also held four monthly meetings that all teachers
attended after school in order to review their prog-
ress, darify any procedures, and discuss problems.

Classroom implementation. Teachers trained
their students to implement CWPT in four short
lessons in which procedures were described, mod-
eled, role-played, and then practiced in isolation as
directed in the manual (Greenwood, Delquadri, &
Carta, 1988). These lessons covered (a) the CWPT
game, (b) winning and losing teams, (c) working
with a partner, and (d) being a peer tutor, all prior
to the first fill CWPT session.
CWPT sessions. At the beginning of each week,

the pairing of tutoring partners for the week was
completed randomly by the teacher. At the begin-
ning of each daily tutoring session, the teacher re-
minded the students to check the partner chart
posted in the dassroom for their partner assign-
ment. This chart displayed the partners for the
week, their team membership, and which partner
served as tutor first. The teacher then instructed

the students to move to their partners as she cued
the NEC-8300 lap-top computer to begin timing
the first 10-min tutoring period.

Each tutor presented the first word from the list
of words to be learned by the tutee. The tutee then
responded by writing and saying the word. The
tutor then checked the response by comparing it
to the correct answer on the list. When an error
occurred, the tutor immediately provided the cor-
rect answer and then required the tutee to practice
it by writing it three times. Tutees earned two points
for each correct answer and one point for correcting
an error.

At the end of the first 10-min period, the tutor
and tutee traded roles and a second 10-min period
was completed. Following the second period, a
5-min period was used by students to report orally
the total points each had earned; these were posted
on their team's chart. Individual points were
summed and team totals announced. The winning
team was applauded and the losing team was en-
couraged to work harder in the next session. The
teacher then moved on to the next activity.

Quality of implementation. Staff used the pro-
cedural checklist to certify teachers as trained and
to assess maintenance of their implementation. All
teachers' implementations of CWPT were rated at
or above the 85% minimum criterion on theCWPT
procedural checklist during Week 4. These per-
centages ranged from 85% (Student Teacher 3) to
100% (Teacher 4). These assessments also indicated
that teachers were devoting the correct total time
to CWPT (M = 27.4 min; range, 25 to 31). At
Week 18, 3 of the 5 teachers maintained levels of
implementation fidelity above the 85% minimum
with the exception of Teacher 1, at 81%, and
Teacher 3, who did not implement the program
that week. The time devoted to CWPT sessions
continued to be adequate (M = 32.5 min; range,
25 to 45).

Data Analysis
To address the research questions, a combination

of analytic strategies was employed. First, a de-
scription of the frequency with which students ex-
perienced the four weekly outcomes was computed
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across the 19 weeks. This distribution was as fol-
lows: 47.9%, 29.5%, 19.3%, and 3.3% for the
UC/M group, SUC group, C/UM group, and
UC/UM group, respectively. Seventy-seven stu-
dents (70%) had experienced two outcome groups,
52 (47%) had experienced three groups, and only
20 (18%) had experienced all four groups. Thus,
it was more common for students to fall into the
UC/M group, whereas they were least likely to fall
into the UC/UM group, and only a relative few
had experienced all four groups across their 19-
week participation in the program.

Second, a statistical analysis was performed over
all teachers and students in order to reveal any
systematic implementation differences associated
with the four outcome groups. Several considera-
tions shaped the statistical analysis, induding the
unbalanced distribution of students to outcome
groups.

Because of the likelihood of serial correlation
within students' data repeatedly measured across
weeks and violation of the independence assump-
tion in parametric statistical analysis (e.g., Busk &
Marascuilo, 1988; Jones, Vaught, & Weinrott,
1978), steps were taken to limit this problem. First,
the number of repeated measures was reduced by
collapsing the data by weeks and using students
rather than weeks as the unit of analysis. Second,
multiple comparisons between pairs of outcome
group means were made using t tests for dependent
data. These tests accommodated the fact that re-
peated measurements made on subjects were cor-
related (Dixon, Brown, Engelman, & Jennrich,
1990). Testing pairs of means allowed a sensitive
evaluation of differences, because each test was based
on all the data available for each student, whereas
alternative methods of simultaneously comparing
all four means (e.g., ANOVA for repeated mea-
sures) would have drastically reduced the number
of students in the analysis to only those with com-
plete data. An alpha level of 0.05 was used for all
paired comparisons.

Finally, a nonstatistical analysis of each teacher's
CWPT implementation was conducted using sim-
ple graphic displays to represent the relationships
between strength oftreatment, fidelity of treatment,
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Figure 1. Spelling accuracy pretest and posttest means
by teachers/classrooms combined over all program weeks.

and student achievement in each individual class-
room.

RESULTS

The average spelling pretest (M = 46.0%) to
posttest (M = 85.8%) mean gain combined over
all classes and weeks was 39.7%. As illustrated in
Figure 1, the individual dass gains ranged from a
low of 30.3% (Classes 3 and 4) to a high of 49.5%
(Class 1). These improvements in spelling accuracy
compared favorably to those previously reported
(e.g., Greenwood et al., 1987) and confirmed the
extent to which these effects replicated those re-
ported in prior investigations.

Because of the criteria used to dassify students
into the four outcome groups, the groups differed
significantly at pretest, posttest, and in terms of
gain, with the exception of the posttest comparison
between the C/UM group versus the UC/UM
group (see Table 1). The largest spelling test gains
were made by the SUC group (66.2%), followed
by the C/UM group at 38.2%, the UC/M group
at 28.2%, and the UC/UM group at 0.9%.

Implementation Factor Differences by
Outcome Groups

The success group. The SUC group worked on
material that was challenging (pretestM = 2 5.9%)
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Table 1
Spelling Accuracy Means by Outcome Groups

Outcome groups

Measures SUC UC/M C/UM UC/UM

Number of students 88 97 66 31
Pretest 25.9 67.2 19.1 61.3

(8.2) (11.7) (8.5) (13.8)
Posttest 91.8 95.4 59.5* 61.7*

(6.0) (4.0) (10.7) (13.6)
Gain 66.2 28.2 38.2 0.9

(8.7) (10.2) (17.2) (20.0)
Note. Means with asterisks are not significantly different from each

other. Standard deviations are given in parentheses. SUC = success
(pretest < 40%, posttest 2 80%); C/UM = challenged/under-
mastery (pretest < 40%, posttest < 80%); UC/M = under-
challenged/mastery (pretest > 40%, posttest ' 80%);
UC/UM = underchallenged/undermastery (pretest > 40%, post-
test < 80%).

and they achieved mastery (posttest M = 91.8%).
They also received the best overall implementation
ofCWPT in terms of strength and fidelity of treat-
ment (see Table 2). They had high weekly oppor-
tunities to receive CWPT (M = 3.0 days/week),
the highest probability of participating in these
opportunities (p = .92), and an ascending trend

in daily point earnings, with means ranging from
63.6 points on Monday to 122.2 on Thursday.

The challenged/undermastery group. The
C/UM students were challenged by the material
(pretestM = 19.1%), but they did not reach mas-

tery by week's end (posttest M = 59.5%). Al-
though they received an equal number of CWPT
sessions per week (M = 3.0) compared to the SUC
group, the distinguishing feature of their program
was a significantly lower probability ofparticipation
in sessions held (p = .83) combined with lower
rates of points earned during tutoring sessions. The
C/UM group, as did the SUC group, had an

ascending point earning trend over the week; how-
ever, it was systematically lower, ranging from 42.6
on Monday to 80.9 on Thursday.

The underchallenged/mastery group. The
UC/M students worked on material that was too

easy for them (pretest M = 67.2%) according to

CWPT criterion, and after a week, they did reach
mastery (posttestM = 95.4%). Although this group
experienced statistically fewer CWPT sessions per

week (M = 2.8) than did the prior two groups,

their participation in sessions was high (p = .91).

Table 2
Implementation Factor Means by Outcome Groups

Outcome groups

Variables SUC UC/M C/UM UC/UM

Implemented sessions M 3.0 2.8 3.0 2.1
SD 1.0 0.9 0.8 1.3
N 88 97 66 31

Probability of participation M .92 .91 .83 .63
SD .17 .14 .22 .27
N 86 95 66 25

Points-Monday M 63.6 99.2 42.6 90.0
SD 34.7 51.6 25.6 89.9
N 86 95 66 24

Points-Tuesday M 105.7 137.5 67.4 98.7
SD 65.4 62.5 45.7 87.6
N 79 93 59 18

Points-Wednesday M 117.7 160.1 69.5 102.9
SD 66.1 73.5 42.4 72.9
N 68 81 46 14

Points-Thursday M 122.2 160.1 80.9
SD 64.4 89.3 53.4
N 60 69 38 2

Note. Abbreviations as in Table 1.
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They also earned a significantly higher number of
points on Monday and throughout the week, means
ranging from 99.2 to 160.1. Unlike the first two
groups, whose points peaked on Thursday, their
point earning trend peaked on Wednesday. This
was the only group to show this trend.

The underrhallenged/undermastery group. The
UC/UM students worked on material that was too
easy (pretest M = 61.3%) and did not attain mas-
tery (posttest M = 61.7%). Only 2 of 15 com-
parisons involving this group were significantly dif-
ferent from those of the other groups (Table 2).
However, this group experienced the combination
of low strength and low program fidelity, which
induded the lowest rate ofCWPT implementation
(M = 2.1 sessions), the lowest probability ofCWPT
participation (p = .63), and an incomplete, rela-
tively flat point earning trend, with means ranging
from 90.0 to 102.9 over the week (see Table 2).

Implementation Factor Differences by
Teachers and Classrooms
The complex relationships between students'

outcome and the strength and fidelity of treatment
overall were even dearer when examined by dass-
room. The students of Teachers 3 and 4 made the
least spelling gains, whereas the students ofTeacher
1 made the most (see Figure 1). The implemen-
tation data suggested several reasons for this find-
ing.

Teacher 4's implementation was uniquely char-
acterized by the highest proportion of UC/M stu-
dents each week (M = 61%) combined with a
relatively high-strength (CWPT opportunities
ranged from 2.3 to 3.4 across groups, and the
probability of student participation ranged from
.73 to .95 across groups) and a high-fidelity (daily
point earning) program (see Figure 2). Replicating
the overall statistical analysis, strength of treatment
was lowest for the UC/UM group in this dass
compared to the other outcome groups. Also rep-
licated was the relationship between the high num-
ber of UC/M students and this group's relatively
high rates of daily point earning.

Like Teacher 4, Teacher 3's program indicated
a sizable proportion of UC/M group students (M
= 49%), and she also had the largest C/UM group

(M = 24%) in combination with the lowest strength
of treatment. Of the 5 teachers, Teacher 3 imple-
mented CWPT least often, ranging from 1.4 to
1.8 sessions across groups, and her students were
most likely to be absent from these sessions, with
probabilities ranging from .52 to .83 across groups
(see Figure 3). Point earning data for her students
were often incomplete after Tuesday of the week,
further reflecting the reduced levels of CWPT im-
plementation and lowered student participation.
Point earning trends in each group were relatively
flat or declining, suggesting low tutoring fidelity
and reduced spelling word practice.

In contrast, Teacher l's students made the largest
gains in the program. Teacher 1 had the highest
proportion of her dass falling into the SUC group
each week (M = 45%), and none of her students
ever fell into the UC/UM group. Teacher 1 also
implemented the highest strength program, with
most weekly session means ranging between 3.6
and 3.7 over groups; the probability of students
participating in these sessions was also very high,
ranging from .92 to .97 across groups (see Figure
4). Point earning data also indicated a high-fidelity
program. Point earning trends were accelerating for
all groups over the week, with relatively small dif-
ferences between the four groups in their point
earnings (see Figure 4).

Tutor-tutee interaction. Procedural calibration
observations of selected students confirmed a num-
ber of additional facts about the relationship be-
tween individual students' point earnings and the
fidelity of their tutoring interactions. For example,
Student 13 in Class 5 was targeted for procedural
calibration assessments because she was consistently
the dass outlier with respect to point totals. The
check revealed that she obtained 100% on the
pretest and on a Monday completed 77 words with
only two errors. Her actual point total was 154.
However, she reported 254. On Tuesday, she wrote
81 words with no errors and earned a total of 162
points, but she reported 262. Similarly, inflated
point reports were made by Students 6 and 16 in
this same dass.

Students in Class 5 who performed lowest at
pretest also tended to have a number of unique
problems related to the quality of their tutoring
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Figure 2. Implementation data summary for Teacher 4. (Abbreviations are C/UM = challenged/undermastery, UC/M
= underchallenged/mastery, and UC/UM = underchallenged/undermastery where success = pretest < 40%, posttest 2
80%; C/UM = pretest < 40%, posttest < 80%; UC/M = pretest > 40%, posttest 2 80%; and UC/UM = pretest >
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interactions (i.e., a low number of words correct

and covered during the session, and thus, low point
earning). For example, Student 21 wrote 47 words
on a Monday, of which 31 were in error. Obser-
vation indicated that none of his errors were cor-

rected by the tutor. On Tuesday, he wrote 25 words
with seven errors. In this instance, the same tutor

applied the error-correction procedure to only two

of these seven errors. Similar failures of tutors to

apply the error-correction procedures were also ob-
served for Students 11 and 22. Also noted for
Student 11 was the fact that his tutor had a very

slow presentation rate, and the pair did not engage

in the tutoring task for the entire 10 min.

DISCUSSION

Consistent with the clinical replication design,
we examined variations in students' spelling out-

comes and their relationships with variations in
strength and fidelity of implementation. After a

series of experimental studies that developed com-

ponents and that validated the efficacy of CWPT,
our purpose was to improve the ability to diagnose
CWPT program implementations as a basis for
improving teachers' implementation, students' ac-

ademic performance, and the quality of imple-
mentation advice.

Results indicated that students in each class made
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Figure 3. Implementation data summary for Teacher 3. (Abbreviations as in Figure 2.)

educationally important gains in spelling accuracy,

and CWPT again was demonstrated to be a robust
procedure (Greenwood et al., 1987). Also, as re-

ported in prior research (e.g., Greenwood et al.,
1989), neither the teachers' implementation of
CWPT nor students' spelling gains were considered
optimal relative to program standards. The statis-
tical analysis as well as analyses by teacher revealed
that multiple implementation differences were as-

sociated with spelling outcomes.

We found that variations in students' spelling
outcomes were associated with (a) reductions in
strength of treatment (i.e., CWPT opportunity and
student participation) and (b) low program fidelity
(i.e., unchallenging spelling words at pretest), as

well as (c) low point earnings during tutoring. A
synthesis ofthe problems identified from these anal-

yses, their implications, and suggested procedures
for correcting them are summarized in Table 3.
This synthesis represents a basis for future experi-
mental research on CWPT program evaluation,
diagnosis, and advice.

Teacher 4's implementation illustrated how a

single fidelity factor (e.g., material too easy) could
affect minimal learning within an otherwise high-
strength, high-fidelityCWPT program. Teacher 3's
implementation represented the interaction of both
low-strength and low-fidelity problems, and her
history in the program was most instructive. Al-
though this teacher volunteered to participate, her
student teacher actually initiated CWPT in the
classroom; the student teacher's implementation was
checked on Week 4. The program was then taken
over by Teacher 3 several weeks later; the accuracy
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Figure 4. Implementation data summary for Teacher 1. (Abbreviations as in Figure 2.)

of her implementation could not be assessed be-
cause she did not implement the program on Week
18, when the second fidelity check was conducted.
Lack ofcontinuity in treatment agents and program
implementation is not an uncommon problem in
schools and other organizations.

This dass also contained the highest number of
students sent to Chapter I reading and mathematics
sessions held outside of the dassroom; in addition,
some students received speech therapy. Up to 14
of her 22 students were gone for some portion of
each day. This created a scheduling problem for
CWPT that was never addressed adequately by the
teacher. She used the program with whoever was

in the dassroom on those days when she decided
to use the program. Thus, her problem was a com-

bination of conflicting instructional demands on

students' time and noncompliance with the sched-

uling aspects ofthe standard CWPT program. These
factors, combined with the high proportion of stu-

dents given unchallenging spelling content each
week, further reduced the viability of this program
and, acting together, appeared to limit what stu-

dents were able to learn.
Also instructive was the performance of Teacher

1, whose class maintained the highest levels of
spelling gain and who also provided the strongest

treatment in terms ofCWPT opportunity and stu-

dent participation. Teacher 1 was able to schedule
CWPT so as not to compete with Chapter I. She
also used her pretest information much more ef-
fectively as a basis for selection of the material to

be learned each week. Even so, her procedural
checklist data at Week 19 indicated that some

components of the program had been dropped and
that her score was just below the minimum 85%
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Synthesis of Implementation
Table 3

Variations, Implications, and Corrective Actions

Implementation problem Teacher(s) Implication Corrective Action

Underchallenged students (pre- 2, 3, 4, 5 Less than optimal Increase the number of chal-
test ' 40%) weekly spelling lenging words each week

gains
Words are too difficult at pre- C/UM group Less likely to achieve Monitor tutoring interactions

test (pretest > 20%) mastery dosely; reduce number of
words to increase practice per
word

Teacher implements fewer 3, and UC/UM Reduction in the op- Check manual and renew pro-
CWPT sessions than avail- group portunity to learn gram commitment
able (less than four per words
week)

The discrepancy between ses- 3, and UC/UM Reduction in stu- Assess reasons for absences. If
sions implemented and par- group dents' CWPT par- schedules conflict, review
ticipated in by students is ticipation goals. If school absences, con-
too large tact parents

Tutoring point earning is too C/UM group Reduced word trials; Assess tutoring interactions,
low reduction in word check for delays and error

coverage correction
Tutoring point earning is too UC/M group Underchallenged stu- Supply challenging word lists,

high dents, inaccurate check reliability of point re-
point reporting porting, check error correc-

tion
Tutor does not correct tutee's UC/UM group Tutor training was in- Retrain specific pairs; review

errors sufficient; teacher is bonus point procedures and
not using bonus rationale, use bonus points
points to maintain contingent on error correction
error correction

Tutor's word presentation rate C/UM group Tutor is failing to Retrain tutor; use bonus points
is too low monitor tutee; tu- contingent on increased word

tee's practice and. presentations and tutee re-
content coverage is sponses
reduced

level. Teacher 1 no longer praised students or used
bonus points, and did not praise the winning or
encourage the losing team. She also experienced
some behavior problems after tutoring during the
point reporting period. Also, her sessions had in-
creased in length by at least 15 min beyond the
30-min session standard.
A side effect of most students in a dassroom

working on unchallenging material (e.g., Teachers
4 and 5) appeared to be inflation of the overall
dassroom point economy, presumably because more
students were practicing words they already knew.
Anecdotally, in Class 5 it seemed that an inflated
point economy and reduction in teacher monitoring
of individuals may have led to instances of point
cheating, tutors' failing to identify and implement

error correction when errors occurred, and a reduc-
tion in teacher monitoring of these events and pro-
vision of consequences to prevent them from hap-
pening. This outcome deserves furher research.

The reduction in CWPT sessions and student
participation (strength of treatment) observed in
this study was a larger threat to student outcome
than we had previously anticipated, particularly for
the two undermastering groups (C/UM and UC/
UM), and also considering that these were volunteer
teachers who were interested and motivated to use
the program. Reductions in weekly tutoring sessions
in most cases may have reflected the fact that be-
cause most students in each dass were unchallenged
by the weekly material, they only needed three
rather than the standard four tutoring sessions per
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week to master their spelling words. In the worst
case, reductions in CWPT weekly opportunities
may have reflected loss in teacher commitment to
CWPT or an inability to plan implementation of
the classroom program given so many competing
demands on students' time (e.g., to attend the
Chapter I program).

Several limitations were imposed by the design
used in this investigation. Because an experimental
design was not used, the current results are de-
scriptive and correlation in nature. Thus, these find-
ings await validation in future experimental studies
of CWPT implementation. The unbalanced data
set created a small sample size, combined with large
standard deviations within the statistical compari-
sons involving the UC/UM group, and conse-
quently most were not significant. However, the
UC/UM group means reflected the lowest strength
and lowest fidelity estimates of implementation over
all students, and these values and their differential
association with student outcomes were cross val-
idated in each of the five individual dassroom rep-
lications. Thus, the reliability of these relationships
was supported.
To reduce the effects of the research context on

teachers' implementation, we did not collect the
usual reliability information on our dependent vari-
ables. Instead, we checked the observed outcomes
against prior parameters (e.g., means and standard
deviations) in our earlier published studies, and we
found a high degree of replication. In specific cases
in which individual students' scores exceeded ex-
pected limits on measures (i.e., Class 5), we con-
ducted procedural calibration probes as a means of
diagnosing and validating the specific tutoring con-
ditions associated with these unreasonable values.

The implications of these findings for those with
administrative responsibility for such programs is
that monitoring of strength as well as fidelity of
treatment should be included within quality-control
assessment plans. We also need to conduct research
designed to further our understanding of the factors
that affect teachers' utilization, and in turn, how
these factors affect efficacy.

The future success of programs such as CWPT
may also depend heavily on social validity factors

as well as on quality-control procedures (e.g., mon-
itoring, feedback, and problem-solving advice).
Concerning social validity, there appears to be an
increasing link between implementation issues and
the social invalidity of behavioral programs that
deserves consideration (e.g., Schwartz & Baer,
1991). These authors point out that consumers may
"not implement ... some or all of the program's
procedures ... despite generally positive responses

(p. 190) or intent to do so, because of low
acceptability. A question then is, to what extent is
variable implementation attributable to low ac-
ceptability, on the one hand, versus more traditional
factors such as the quality of initial training and
quality control procedures, on the other? This in-
teresting relationship remains an area for future
research.

Concerning quality control, an emerging alter-
native to traditional methods (such as manuals,
materials, training to criteria, feedback, and human
consultants) is computerized systems that support
assessment of weekly outcomes, diagnosis of prob-
lems, and corrective actions known to be commen-
surate with the problem (Terry, Greenwood, Arrea-
ga-Mayer, Walker, & Finney, 1990). We are
currently investigating the effects of a CWPT expert
system-a computerized teacher consultant that
provides weekly program assessment, diagnosis, and
implementation advice to teachers. The computer
program uses a diagnostic strategy based on the
data contained in this and prior CWPT studies
(Greenwood, Terry, & Arreaga-Mayer, 1991). A
preliminary AB design indicated that the computer
program was effective in identifying unchallenging
material as a problem when introduced into an
ongoing CWPT program and that its recommen-
dation to increase spelling word difficulty reduced
the frequency of this problem and increased stu-
dents' weekly academic gains (Greenwood, Terry,
Arreaga-Mayer, & Finney, 1991).

In addition, the correction of faulty program
implementation and research on factors affecting
program use in applied settings may depend on the
development of assessment methods and measure-
ment models more sensitive and complex than only
those used in the initial training and certification
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of its implementers. Assessments that combine data
on strength and fidelity of treatment with client
performance and client outcome may be needed.
The data and analyses in this study provide just
such a basis for future experimental research on the
use of programs like CWPT and for improving the
procedures by which implementation advice is made
available for effective use by teachers.
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